IAT and Pavlovian Conditioning 2 Abstract P r e v i o u s r e s e a r c h s h o ws t h a t a n ' a n g r y f a c e ' c o n d i t i o n e d s t i mu l u s wi l l e l i c i t conditioned skin conductance responses (SCR) after a small number of trials pairing it with a mild electric shock. Such conditioning occurs even with masked presentations of the facial stimulus. Furthermore, the Implicit Association Test (IAT) has been demonstrated to be sensitive to the presence of information processing biases seen in specific phobias. We examined the ability of the IAT to detect changes in implicit associations that arise from pairing one facial image (CS+) with a mild electrotactile stimulation whereas a second facial image (CS-) was presented alone. Participants (N = 117) were assigned to one of four groups: A group that received no shocks with unmasked presentation of the facial images; a group that received no shocks with masked presentation; a group with shocks delivered simultaneously to the masked presentation of the CS+; and a group that received shocks simultaneous to unmasked CS+ presentation. Learning was assessed through both SCR and the IAT. Results showed that while it was possible to condition a SCR to the CS+, this learning was not detectable using the IAT. Implications of the discrepancies in the outcome measures are discussed.
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Changes in implicit associations do not occur simultaneously to Pavlovian conditioning of physiological anxiety responses.
Anxiety Disorders are the single most prevalent cluster of psychological disorders in the general population (Mineka & Zinbarg, 2006) , resulting in significant distress and impairment to individual sufferers (e.g. Rapaport, Clary, Fayyad & Endicott, 2005) . Despite recent advances in our understanding of the aetiology of anxiety disorders, the exact mechanisms of the acquisition of anxiety responses are not completely understood. The acquisition of phobias is thought to occur through three (Rachman, 1978 (Rachman, , 1990 or four (Lovibond, 2001 ) mechanisms, including Pavlovian conditioning. The ability of Pavlovian conditioning methods to elicit phobic symptoms in individuals has been repeatedly established over the past century of behavioral research in animals and humans (e.g. Watson & Raynor, 1920; Rachman, 1991) .
Anxiety and phobia present with both physiological responses to threat stimuli, as well as measurable changes in the processing of threat-related information.
Physiological responses include measures of general arousal such as accelerated heart rate and increased skin conductance (Yartz & Hawk, 2001; Hohen-Saric & McLeod, 2000) . Information processing changes include attentional biases to threat information (e.g. Mogg, Bradley, Miles & Dixon, 2004; Mogg, Mathews & Eysenck, 1992) , increased dwell-time on threat stimuli (e.g. Koster, Crombez, Verschuere & De Houwer, 2004; Fox, Russo & Dutton, 2002; Fox, Russo, Bowles & Dutton, 2001) , and vulnerability to Stroop-type interference effects (e.g. Williams, Mathews & McLeod, 1996; de Ruiter & Brosschot, 1994; Mogg, Kentish & Bradley, 1993) .
Areas of Uncertainty
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Despite knowledge of both behavioral and cognitive changes that accompany phobia acquisition, several components of the relationship between the behavioral and cognitive changes remain unclear. Firstly, Pavlovian conditioning paradigms are readily able to result in the acquisition of anxiety responses, such as increases in autonomic arousal, to a wide array of stimuli, particularly those that have evolutionary value (e.g. Öhman & Mineka, 2001 ). However, the ability of such paradigms to also generate the information processing biases typically seen in anxiety disorders is not yet clear.
Secondly, if such changes in information processing occur through Pavlovian conditioning, it remains unclear whether autonomic physiological responses and information-processing artefacts develop in parallel or at different stages in the acquisition process. If information-processing biases develop in parallel with the behavioral acquisition of a conditioned response, this may suggest a single underlying mechanism, or mutually influential systems. Alternatively, if the development of cognitive biases and the conditioned anxiety response do not develop in parallel, this would suggest independent systems are responsible for the behavioral and information processing effects of anxiety disorders. Such a result may also suggest that the changes that occur as a result of conditioning are a precursor, or even foundation, for the development of biases in cognition.
Thirdly, while it is known that Pavlovian conditioning can occur without conscious awareness of the threat stimulus (e.g. Esteves, Dimberg, & Öhman, 1994; Olsson & Phelps, 2004) , it in not clear whether information-processing artefacts would be evident in people subjected to unconscious Pavlovian conditioning processes. Again, this has important implications for understanding the etiology of anxiety disorders. In the event that information processing biases develop in the IAT and Pavlovian Conditioning 5 absence of conscious awareness of a conditioned phobic response, this would further support the primacy of conditioning in the development of anxiety. It would also suggest that cognitive changes can occur in the absence of conscious awareness of such anxiety-relevant information and experience.
The Implicit Association Test
The Implicit Association Test (IAT; Greenwald, McGhee, & Schwartz, 1998) is one method of assessing the existence of associations in a conceptual network. It consists of a computerized task where participants are required to sort a series of stimuli (words or pictures) into one of several provided categories. A series of stimuli s u c h a s ' S p a n i e l ' , ' T e r r i e r ' , ' T a b b y ' , a n d ' S i a me s e ' ma y b e p r e s e n t e d , f o r e x a mple, wi t h t h e p a r t i c i p a n t s o r t i n g t h e wo r d s i n t o c a t e g o r i e s s u c h a s ' Do g s ' a n d ' C a t s ' . I n the IAT-Anxiety, the categories themselves are also paired with concepts relating to a n x i e t y s u c h a s ' C a l m' a n d ' F e a r ' . I n t r i a l s wh e r e t h e p a r t i c i p a n t i s ma t c h i n g words t o c a t e g o r y p a i r s t h a t t h e y a s s o c i a t e ( e . g . ' Do g s ' a n d ' F e a r ' i n a d o g -phobic individual), response times are significantly faster than when matching unassociated p a i r s ( e . g . ' Do g s ' a n d ' C a l m' i n t h e s a me d o g p h o b i c i n d i v i d u a l ) . T h e s e r a p i d response times are thought to reflect the existing associations between the fearstimuli, and the concept/experience of fear (Teachman, Gregg & Woody, 2001 ). The IAT has been shown to be sensitive to anxiety and to the information processing distortions seen in phobic disorders (Egloff & Schmuckle, 2002) . Using a sample of individuals with spider or snake phobia, Teachman, Gregg & Woody (2001) showed that the IAT was capable of discriminating between the two phobic groups.
Furthermore, the test-retest stability of the IAT in assessing anxiety has been demonstrated over periods of one week, one month, and one year (Egloff, Schwerdtfeger, & Schmuckle, 2005) .
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One potential explanation for the sensitivity of the IAT to the presence of anxiety-related information processing biases emerges from connectionist models, such as that of Foa & Kozak (1986) and more recently Tryon (2005) . In these models concepts, emotions, and behavioral responses are described as nodes in a complex The IAT is particularly suitable for the current study for several reasons.
Firstly, it is known to be sensitive to the information processing biases seen in phobic disorders (e.g. Teachman, Gregg & Woody, 2001) . Secondly, the IAT is able to measure associations between concepts in cases where a person is not consciously aware of the presence of such associations. It is therefore suitable to assessing cognitive changes that may have occurred as a result of masked (i.e. unconscious, masked) conditioning procedures. Thirdly, as the IAT is based on subtle differences in response times, it is difficult for participants to consciously distort their results (Egloff & Schmuckle, 2002) .
The Current Study
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The present research examined the ability of an aversive Pavlovian c o n d i t i o n i n g t a s k t o e f f e c t c h a n g e s i n a n i n d i v i d u a l ' s a s s o c i a t i v e n e t wo r k , i n t h e absence of conscious awareness of such conditioning. Such research will enable better elucidation of the interaction between conditioned anxiety responses and information processing changes in phobic anxiety. A differential conditioning procedure was used in which participants were exposed to images of two angry faces.
Half the participants experienced a mild electro-tactile stimulus when one face (the CS+) was displayed and no electrotactile stimulus when the other face (the CS-) was displayed. The remaining participants did not receive any electrotactile stimulus, but served as a control for conditioning and masking effects. Half the participants in each conditioning group were shown the facial stimuli masked in such a way as to prevent conscious awareness, whereas the remaining participants received unmasked presentations. The full factorial design is illustrated in Figure 1 . Outcome was measured via two methods. The acquisition of a conditioned response to the CS+ was assessed via the skin conductance response. The development of cognitive associations between the CS+ and the concept of anxiety/fear was assessed via the IAT.
The following hypotheses were tested: Firstly, we expected that participants who were exposed to the electro-tactile stimulus simultaneously with the CS+ would show greater skin conductance responses than those who did not receive such pairing, demonstrating the acquisition of fear conditioning. Moreover, the development of conditioned responses were expected to occur for both masked and unmasked CS+ presentations. Secondly, we expected the same pattern of significant effects when IAT responses were used as the DV. Such a result would suggest that behavioral acquisition of conditioned fear responses is accompanied by immediate changes in implicit associations. Alternatively, if implicit associations fail to develop in spite of successful conditioning, this would suggest independent pathways via which conditioning and implicit associations develop.
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Method Participants A total of 117 undergraduate psychology students participated in exchange for partial course credit. Two participants were excluded on the basis that they recognized the initial picture stimulus before it was masked (and therefore explicit conditioning could not be ruled out). A third participant was excluded because the skin c o n d u c t a n c e me a s u r e s d i d n o t r e g i s t e r mo r e t h a n h a l f o f t h e p a r t i c i p a n t ' s r e s p o n s e s .
The final sample consisted of 114 participants (93 female, 21 male) with a mean age of 22.94 years (SD = 7.19) and a mean total length of formal education of 12.50 years (SD = 2.31). Participants were randomly allocated one of four groups such that there was a similar number of males and females in each group.
Materials and Apparatus
Materials and apparatus consisted of the experimental stimuli, pen-and-paper questionnaires, psychophysiological recording apparatus, and a test of implicit were chosen from the overall set: two with angry facial expressions, and one with a neutral facial expression. For the CS+, the image 22m_an_o.BMP was used, while 26m_an_o.BMP was used for the CS-. T h e s e i ma g e s we r e n a me d " J o h n " a n d " T o m" respectively, so that participants could differentially refer to either image. For masking, the image 23m_ne_c.BMP of a neutral facial image was used. Details of the procedure for use of the masking image are presented in the Procedure section below.
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Electrotactile stimulus. The Electro-tactile stimulus was delivered by an IWORX SI100 stimulus isolator, via two disposable ADInstruments MLA1010B Ag/AgCl electrodes, attached to the wrist of the participa n t ' s p r e f e r r e d f o r e a r m. T h e stimulus isolator functions as a constant current device that will output the voltage necessary to maintain the set current flow, up to a maximum of 100 V. The maximum current that can be set is 10 mA Beck Anxiety Inventory (BAI; Beck, Epstein, Brown & Steer, 1988) . The BAI is a 21-item self-report questionnaire designed to measure arousal symptoms of anxiety. It is brief, commonly used, and psychometrically sound (Beck et al., 1988; Roemer, 2001; Osman, Kopper, Barrios, Osman, & Wade, 1997) .
Initial Response to Faces Questionnaire.
A brief questionnaire assessed any pre-existing emotional reactions to the facial stimuli. The participant was given a sheet of paper with color images of the CS+ and CS-, and for each image responded t o t h e q u e s t i o n " Ho w d o e s t h i s f a c e ma k e y o u f e e l ? " o n a l i n e a r s c a l e r a n g i n g f r o m 1 " It e l i c i t s n e g a t i v e f e e l i n g s " t o 7 . " It e l i c i t s p o s i t i v e f e e l i n g s " .
Implicit Association Test (IAT; Greenwald et al., 1998) . A customized version of the IAT assessed the development of implicit cognitive associations between the CSs and concepts of anxiety and threat. The IAT was administered on computer by using the DMDX experimental software package (Forster & Forster, 2003) . The IAT was presented in a series of trial blocks with the layout of the display screen shown in F i g u r e 3 . F o r e a c h b l o c k , t wo c a t e g o r i e s ( e . g . " S a f e t y " a n d " Da n g e r " ) we r e displayed at the top of the screen for one second prior to presentation of the stimulus.
Participants were required to match the stimulus word/picture to the appropriate category using either the right or left Shift key.
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The IAT consists of six Blocks of stimuli, with each block presented in the same sequence for each participant. Block 1 was a practice block, consisting of 10 s t i mu l i o f b l u e a n d y e l l o w c i r c l e s , a n d t h e ma t c h i n g c a t e g o r i e s o f " B l u e " a n d " Ye l l o w" . P a r t i c i p a n t s we r e s h o wn o n e o f t h e c o l ored circle stimuli, and asked to match it to the appropriate word in the upper-left or upper-right of the screen using the left and right Shift keys. This practice block was designed to ensure that each participant understood the task, and was able to use the keyboard to match the stimuli with the color-c o n c e p t s . B l o c k 2 c o n s i s t e d o f a n a s s e s s me n t o f t h e p a r t i c i p a n t ' s recognition of the names assigned to the CS+ and CS-. A series of twenty trials, with ten presentations each of the CS+ and CS-were run, with the participant being r e q u i r e d t o ma t c h t o t h e c o n c e p t s " J o h n " a n d " T o m" . B l o c k 3 wa s d e s i g n e d t o a s s e s s the par t i c i p a n t s ' c o mp r e h e n s i o n o f t h e s t i mu l u s wo r d s , t h r o u g h t h e i r a b i l i t y t o a c c u r a t e l y ma t c h wo r d s t o c o n c e p t s o f " S a f e t y " a n d " Da n g e r " . I n B l o c k 3 , a t o t a l o f 20 trials were run, with each stimulus word presented twice. The order of presentation was scrambled. The word list of Danger-related and Safety-related words used in Block 3 is reproduced in the Appendix.
IAT Block 4 introduced matching to two simultaneous, congruent categories.
I n t h i s b l o c k , t h e wo r d s " T o m" a n d " S a f e t y " we r e p r e s e n t e d i n t h e u pper-left of the s c r e e n , wh i l e t h e wo r d s " J o h n " a n d " Da n g e r " we r e d i s p l a y e d i n t h e u p p e r -right.
Stimuli were presented for a total of 80 trials. The first set of 20 trials was used as a practice task, and timings were not used in subsequent analyses. The following 60 trials consisted of 5 Danger-related words (each displayed 3 times), 5 Safety-related words (each displayed 3 times), and the facial images of the CS+ and CS-(each displayed 15 times).
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Block 5 was identical to Block 3, except that the position of the categories " Da n g e r " a n d " S a f e t y " wa s r e v e r s e d . B l o c k 6 wa s i d e n t i c a l t o B l o c k 4 , e x c e p t t h a t t h e c a t e g o r y p a i r i n g s we r e i n c o n g r u e n t , wi t h " Da n g e r " a n d " T o m" s h o wn i n t h e upper-l e f t , a n d " S a f e t y " a n d " J o h n " d i s p l a y e d i n t h e u p p e r -right. A summary of the IAT trials used in the assessment of implicit associations is given in Table 1 
Procedure
The participant sat opposite to a computer monitor for the administration of conditioning and the IAT. The experimenter monitored the experiment via a closed circuit video system in an adjoining room. The mean temperature and humidity in the p a r t i c i p a n t ' s r o o m wa s 2 0 . 5°C a n d 5 7 . 2 5 %, r e s p e c t i v e l y . P a r t i c i p a n t s we r e r a n d o ml y assigned to one of four groups. Half the participants were allocated to the masked presentation group (i.e. where the facial stimuli would be masked, preventing conscious awareness), while the other half received unmasked presentation of all facial stimuli (Mask vs NoMask). Half of the participants in each masking condition were exposed to electro-tactile stimulation simultaneously to presentation of one of IAT and Pavlovian Conditioning 13 the two faces (the CS+), while the other half in each masking condition received no electrical stimulation (ETS vs NoETS). This yielded four experimental groups (Mask-ETS, Mask-NoETS, NoMask-ETS, and NoMask-NoETS). All participants proceeded through a series of five phases during the experiment. Only Phase III (the Acquisition Phase) differed between the four groups.
Screening and Work-Up Phase (Phase I). Each participant completed the standard series of questionnaires, comprized of the BAI and the Initial Response to
Faces Questionnaire. All of these were administered as pen-and-paper measures.
Following the questionnaires, participants were connected to the psychophysiological recording equipment, and each individual proceeded through a work-up procedure designed to identify a level of electro-tactile stimulation that would be experienced as
' u n p l e a s a n t b u t n o t p a i n f u l ' . T h i s f i n a l l e v e l wa s u s e d f o r t h e r e ma i n d e r o f t h e experiment.
Habituation Phase (Phase II). Participants were allowed to habituate to the experimental environment. During this phase, the CS+ and CS-were each presented three times in random order, for a total of six trials. The facial stimulus was displayed in conjunction with the n a me g i v e n t o e a c h i ma g e ( i . e . " J o h n " f o r t h e C S + a n d " T o m" for the CS-). Each stimulus was displayed for 6s, with a 13s intertrial interval.
Following the stimulus presentations, participants rested for two minutes before beginning the next stage.
Acquisition Phase (Phase III). Phase III was completed differently for participants assigned to each condition. A series of twelve trials were conducted, in which the CS+ and CS-were presented six times each, in random order. In each presentation, the facial image stimulus was presented at the start of each trial (i.e. 0ms). For the participants in the Mask presentation conditions the CS+ and CS-were IAT and Pavlovian Conditioning 14 replaced by the masking facial image after 33ms, and was presented for a further 5967ms. For participants in the Unmasked presentation conditions, the CS+ and CSwere presented for 6000ms and without any mask stimulus. For participants assigned to the electro-tactile stimulation (ETS) condition, the electro-tactile stimulus was delivered simultaneously with the onset of the CS+ (only) for 200ms. The interval between each trial was 13s. A graphic representation of the timing used in all four conditions is depicted in Figure 2 .
For those participants exposed to masked presentations of the CS images, an initial check was made to check that they did not consciously recognise the faces, by showing each participant a paper image of the CS+ and CS-and asking if they recognised either from the previous experiment phase. Two participants reported such awareness, and were subsequently excluded from analysis. 
Assessment Phase (Phase IV
)
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Equivalence of Anxiety across Groups
A comparison of the baseline anxiety symptoms of each of the four experimental groups was conducted to ensure that no group had pre-existing elevations in anxiety that may distort the results. A one-way ANOVA with four levels (Mask-ETS, Mask-NoETS, NoMask-ETS, NoMask-NoETS) and BAI scores as the DV was conducted. The results indicated that all four groups were equivalent with respect to current anxiety symptoms (F(3,110) = 1.27, p > .05).
Equivalence of Facial Stimuli
A paired samples t-test indicated that there prior to conditioning, participants felt significantly more positive towards the CS+ than the CS-(t = 4.60, df = 112, p < .0005, M CS+ = 2.75, M CS-=2.28). This significant difference was not deemed problematic, as it was in the reverse direction to the proposed hypothesis that the CS+ would come to elicit negative reactions.
Equivalence of Acquisition
To ensure that acquisition of the conditioned response was equivalent in masked and unmasked conditions, a 2x6 ANOVA was conducted. The two IVs were Masking (Mask vs NoMask), and Trial (Trials 1 to 6, a within-subjects factor). The DV was the latency-to-peak amplitude difference from the measure of skin conductance for the CS+ presentations. The interaction between Masking and Trial was not significant, indicating that acquisition had been uniform across masked and unmasked participants (F (1,114) = 2.09, p > .05). The skin conductance responses from the Acquisition phase are presented in Figure 4 .
Analysis of Variance -Skin Conductance
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To assess for the successful Pavlovian acquisition of an anxiety response to the CS+, a three-way ANOVA was conducted. The three IVs were Stimulus (CS+ vs CS-), Masking (Mask vs NoMask), and ETS (ETS vs NoETS,). The DV was the latency-to-peak amplitude difference from the measure of skin conductance. These results are shown graphically in Figure 5 .
There was a significant simple effect of Stimulus on skin conductance recordings (F (1,112) = 110.83, p < .001, M CS+ = 1 . 3 9 μ S , M CS-= 0 . 4 3 μ S ) . T h e r e wa s no significant difference on skin conductance recordings depending on whether masked or non-masked presentation was used (F (1,112) = 0.086, p > .05). The presence or absence of electro-tactile stimulation made a significant difference to overall skin conductance responses, with those receiving the electrical stimulus showing larger skin conductance changes (F (1,112) = 89.03, p < .001, M ETS = 1 . 5 7 μ S , M NoETS = 0 . 2 5 μ S ) .
As expected, there was a significant interaction between Stimulus and ETS group (F (1,112) = 124.25, p < .001). As shown in Figure 5 , skin conductance responses were larger during the CS+ than during the CS-only participants who received the electro-tactile stimulus contingent with CS+ during the acquisition phase (Phase III). However, the use of masked CS presentations during acquisition did not influence conditioning, as shown by no significant interaction between Stimulus and Masking (F (1,112) = 0.35, p > .05), nor between ETS and Masking (F (1,112) = 0.11, p > .05). The three-way interaction was also not significant (F (1,112) = 0.01, p > .05).
Analysis of Variance -Implicit Association Test
To assess for the successful development of implicit associations between the CS+ and danger concepts, a three-way ANOVA was conducted. The three IVs were
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Match (Consistent vs Inconsistent, a within-subjects IV), Masking (Mask vs NoMask, a between-subjects IV), and ETS (ETS vs NoETS, a between-subjects IV). The DV was the mean reaction time of correct IAT responses from Block 4 (consistent category matching) and Block 6 (inconsistent category matching). These results are shown graphically in Figure 6 .
No main effects of the IVs were significant. There was no difference between reaction times to consistent and inconsistent categories (F (1,111) = 1.22, p > .05).
There was no significant difference on reaction time depending on whether masked or non-masked presentation was used during the Acquisition Phase (F (1,111) 
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This study aimed to assess the ability of a Pavlovian conditioning paradigm to rapidly lead to the development of implicit cognitive associations. The pairing of a CS+ with an unpleasant electrotactile stimulus was hypothesized to not only elicit a strong conditioned skin conductance response, but also to create implicit associations between the CS+ and the concept of danger. The results partially supported the hypotheses. The pairing of an angry face CS with an electro-tactile stimulus lead to significant conditioned skin conductance responses when compared with an angry face CS that was not paired with the electro-tactile stimulus (within-subjects comparison) or the same angry face that was not paired with the electro-tactile stimulus in another group of participants (between-groups comparison). The strength of the conditioned response that was observed suggested that as few as six pairings were adequate to for the association to be learnt. Importantly, the association was formed between the angry face CS and the electro-tactile stimulus even when the CS presentations were masked. However, despite the strong conditioning effects that were observed in the skin conductance response, the IAT did not reveal any significant differences in implicit associations between the two facial images. It is worth noting also, that whether the CS+ and CS-were presented for a perceptible period, or in a masked presentation method, had no effect on the implicit association measures. An alternative explanation is that Pavlovian conditioning and development of cognitive associations occur via different pathways. This explanation is supported by research which argues that the amygdala and the hippocampus play different roles in fear (e.g. Mineka & Öhman, 2002; Öhman & Mineka, 2001) . While the hippocampus operate at a cognitive level, processing through the amygdala is automatic, encapsulated, and not amenable to conscious control. The observed dissociation between the measures of skin conductance and IAT is to be expected if these measures assessed learning of different pathways.
Integration with Previous Research
Not surprisingly, our research replicates the ability of electro-dermal stimulation to elicit conditioned anxiety responses, even when the CS+ is presented in a masked manner. This is consistent with reports by Öhman, Flykt, & Lundquist (2000) who also used angry facial expressions, reporting that these survive masking effects.
At first glance, the findings may appear inconsistent with those reported by Teachman et al. (2001) who reported that the IAT was able to detect implicit associations that were present in individuals with snake or spider phobias. The study by Teachman et al. used students with a measured difference between their selfreported snake and spider fear ratings. In this case, only individuals with existing fears were used. This contrasts with our participants who received new conditioning using a novel CS+/CS-. Connectionist models of anxiety would assert that phobias IAT and Pavlovian Conditioning 21 are significant and problematic because they consist of a network which the anxiety and fear nodes are easily activated by the phobic stimulus. In the case of our participants, it is almost certain that the associations between the CS+ and anxiety reaction were very specific, and had not yet generalized. Even so, this is significant, indicating that subtle changes in behavioral responses may be easier to elicit than changes in the broader network.
Limitations of the Current Study
Despite the interesting findings from this research, limitations must be considered when evaluating the results. Throughout the current study, the IAT was used as a measure of associations in a network of anxiety and related concepts. The assumption that the IAT is a valid measure of these network associations is based on a small set of studies which use the test in anxiety research. Further investigation of the suitability of the IAT to such measurement needs to be undertaken, and the findings of such research may eventually limit the findings presented here.
Future Directions
The findings from this research suggest several fruitful avenues for future investigation. These fall into two broad areas: the first of these pertains to the use of the IAT in future research, while the second entails further investigation of fear acquisition.
The current study used the IAT as an indirect measure of the cognitive associations held between anxiety and other concepts. While such use of the IAT is supported by previous research (e.g. Egloff & Schmuckle, 2002; Teachman et al., 2001) , there is considerable further work to demonstrate conclusively that the IAT is measuring the sort of network connections as proposed in models such as that of Foa & Kozak (1986) Our results suggest that implicit associations are developed separately to the conditioned arousal response. Further research into the separate mechanisms by which implicit associations are acquired over time may assist in explaining these results. Furthermore, such investigations would shed further light on the methods by wh i c h R a c h ma n ' s ( 1 9 7 8 , 1 9 9 1 ) t h r e e p a t h wa y s t o a n x i e t y o p e r a t e , a n d wh e t h e r e a c h mechanism results in equally-rapid acquisition of anxiety responses.
With known individual differences in conditionability, it may also be true that some individuals develop implicit associations more rapidly than others. For example, individuals with high levels of anxiety sensitivity or neuroticism are known to be at increased risk of anxiety disorders. It may be expected, therefore, that such people may more rapidly or strongly acquire implicit associations between a wide array of concepts and the concept of anxiety/threat. Such a finding may assist in explaining the vulnerability of these individuals to anxiety problems.
Conclusion
The results presented here are offered as an initial attempt to investigate whether conditioned anxiety responses are immediately accompanied by the acquisition of implicit associations. Despite some limitations, these findings suggest that underlying associations in cognitive structures may occur only at some point later than the development of the basic S-R pairing. 
